SINCE the earlv observatioiis of Fahraeus (1921) on the suspension-stability of the blood, it has been recognised that maligrtant disease may often be associated with rapid sedimentation of the erythrocytes. Indeed, Walton were convinced that the mere growth of cancei-tissue in the body was often responsible f(--)i-an increased E.S.R. On the other hand, Vickers and Durvee (1932) contended that the development of rapid sedimentation in maliomanev was usuallv the result of complications such as secondary infection, while other authors (Cutler, -1932 ; Britton, 1936 Bouton, 1938 ; Johnson, 1.939 ; Nichols, 1945) have maintained that the degree of acceleration of the E.S.R. in these cases depends upon the amoiint of tissue destriiction.
SINCE the earlv observatioiis of Fahraeus (1921) on the suspension-stability of the blood, it has been recognised that maligrtant disease may often be associated with rapid sedimentation of the erythrocytes. Indeed, Walton (1.933) suggested that an increased erythrocyte sedimentation rate (E.S.R.) occurred in all cases of malignant neoplasms wiih the exception of those arising in certain sites such as the tongue, and Reichel (1936) maintained that the presence of a normal E.S.R. in a doubtful case of malignancy excluded the diagnosis with considerable certainty. More recentlv, Lipschutz (1953) reported that the E.S.R. was elevated in most patients with malignant disease involving the gastroiiitestinal-tract, and he concluded that this test was not always accorded the importance it deserved in the differentiation of benign from malignant conditions. However, other workers (Gram, 1929 ;  Gregg an(I Allen, 1939 ; Agnor, 1940 ;  Strasser and NA 'eiser, 1954 ; Fearnley, 1957) have claimed that the sedimentation rate is frequently unaffected in cancer especialtv durin the early stages, and Bannick, Gregg and Guernsey (1937) emphasized that normal values are sometimes foiind even in the presence of -%N,idespread metastases.
I'here has in fact been much speculation not only in regard to the diagnostic value of the E.S.R. in malignant disease but also with respect to the mechanism of rapid sedimentation in these cases. Thus Fahraeus (1921) , in Iiis initial studies, stated that " it is difficult to decide whether the pathological geiieration of tissue itself prodiiees reduction of the suspension-stability of blood or whether this cliange is only a consequence of tissue destruction or infection Certainly, Kourilsky, were convinced that the mere growth of cancei-tissue in the body was often responsible f(--)i-an increased E.S.R. On the other hand, Vickers and Durvee (1932) contended that the development of rapid sedimentation in maliomanev was usuallv the result of complications such as secondary infection, while other authors (Cutler, -1932 ; Britton, 1936 Bouton, 1938 ; Johnson, 1.939 ; Nichols, 1945) have maintained that the degree of acceleration of the E.S.R. in these cases depends upon the amoiint of tissue destriiction.
The present paper describes the results of a clinico-patholooical study designed to re-appraise the effect of malignant disease on the E.S.R. Particular attention was paid to the significance of factors such as the site of the primary neoplasm as well as the presence of fever, leucocvtosis, secondary infection, anaemia and loss of weight. In addition, the effect of metastases in various sites of the body was studied, and. the possible association between the E.S.R. and the morphology of neoplasms, as determined by bistological examination, was also investigated.
MATERIAL, METHODS ALND DEFINITION OF FACTORS
The behaviour of the E.S.R. was studied in 300 patients with malignant neoplasms admitted to Charing Cross Hospital between 1956 and 1959. Patients were not included in the series if they showed evidence of disorders which, regardless of the presence of malignant disease, are known to influence the sechmentation rate. However, the case records of 25 patients with multiple myelomatosis were reviewed so that the effect of this disorder on the E.S.R. could be compared and contrasted with that observed in malignant growths.
The presence of malignant disease was alwavs confirmed by histological examination of the primary neoplasm. Tissue specimens were obtained at operation in 125 cases, at autopsv in 110 cases, and at biopsy in 65 subjects.
iTIea8urement of the E.S.R.-The E.S.R. was determined by the Westergren method. Consideration was confined in the present study to the values obtained at the end of the first hour. No correction was made for anaemia. In this connection, Alston (1946) maintained that as the E.S.R. was probably influenced by a number of factors, it was meaningless to correct solely for a reduced blood count. The use of correction curves in anaemia has also been criticised by other workers (Boiiton, 1938; Ciitler, Park and Herr, 1938; Poole and Summers, 1952 ; Fearnley, 1957 (the blood film was normal). However, the E.S.R. stood at 78 mm. in one hour. She was treated symptomatically with analgesics. Seven weeks later a further series of X-rays showed the presence of several osteolytic secondary deposits in the pubic rami and sacrum. The E.S.R. was now 90 mm. in one hour. A course of deep X-ray therapy to the pelvis was given with much relief of pain.
Furthermore, discovery of a raised E.S.R. in a middle-aged or elderly patient with skeletal pain should prompt a thorough search for a primary malignant tumour even in the absence of anaemia or radiological changes.
("ase 6.-A man, aged 60 years, presented with a history of dull pain in the lower part of the back for 642months. He was otherwise symptom free. Physical examination was negative and a series of X-rays of the spine, pelvis, and chest was normal. The E.S.R. was 35 mm. in one hour. Two months later the patient reported that the pain in the back was worse although physical examination remained negative. The haemoglobin value was 14-2 g. per cent and the white cell count was 7,800 per c.nim. (the blood film was normal). As before, the spine, pelvis and chest showed no radiological abnormality. However, the E.S.R. was still raised at 40 mm. in one hour. At this stage, examination of a bronchoseopic biopsy of the right lower lobe bronchus revealed an oat cell carcinoma. At post-mortem 2 months later, numerous metastatic deposits were found in the lumbar spine and pelvis.
In this connection, Wolfson, Reznick and Gunther (1941) suggested that an early diagnosis of spinal metastases could usually be made, despite the lack of radiological signs, if radicular pain was accompanied by an elevated E.S.R. and an increase in the serum alkaline phosphatase level. Wolfson and his colleagues also emphasized the rapidity with which a high E.S.R. appears in patients with osseous metastases in contrast to the general blood picture wllich frequently remains unaltered until the later stages of the illness.
The present study also suggests that measurement of the E.S.R. is sometimes Ekely to be useful in differentiating between primary and secondary cerebral neoplasms for whereas the majority of patients with primary lesions of the brain maintained normal or only slightly elevated values, most of those with metastatic growths in this site were observed to have developed rapid sedimentation. Klingman, Laidlaw and Spotnitz (1940) and Elliott, Hughes and Turner (1952) likewise considered that acceleration of the E.S.R. usually betokened the metastatic origin of a cerebral neoplasm, while Gram (1929) had previously contended that the E.S.R. was not elevated in patients with primary tumours of the brain. Nevertheless, this contrast is not always evident; thus not only may cerebral metastases be associated with a normal E.S.R., especially if they oriorinate in neoplasms devoid of secondary infection (personal observation), but also, according to Klingman and his colleaaues, rapid sedimentation occasionally develops in patients with primary growths of the glioblastoma multiforme type.
One of the fastest sedimentation rates in the present series was recorded in a patient from whom a hypernephroma was subsequently removed; the other two patients with this type of renal neoplasm also showed elevated values (admittedly, though, one of the latter subjects had developed skeletal deposits as well). Although the E.S.R. is not always accelerated in these cases (Olovson, 1946) , it appears that the Grawitz tumour is one of the few examples of malignant disease which may give rise to fever and rapid erythrocyte sedimentation in the absence of local symptoms and signs (Johnsson, 1954) ; accordingly, the discovery of a high E.S.R. of uiiknown origin may occasionally necessitate complete examination of the renal tract including careful radiological studies.
It is apparent, therefore, that determination of the E.S.R. sometimes proves to be of value in the diagnosis and appraisal of patients with malignant disease, despite its evident limitations in this respect. It has to be remembered, of course, that although the E.S.R. is frequently increased in cancer, other conditions which often simulate malignant disease may also be associated with elevated rates. These include systemic disorders such as tuberculosis and the lymphomas as well as, sometimes, local lesions as exemplified by simple gastric ulcers (Britton, 1936 ;  personal observation), diverticulitis (Britton, 1936) , cerebral abscesses and subdural haematomas (Whitby and Britton, 1957) and even, occasionally, uterine fibroids, cervical erosions and simple ovarian cysts (Walton, 1933 ; Li, 1943 personal observation).
Since it is generally accepted that inflammation, irrespective of aetiolo is one of the main pathological processes responsible for elevation of the E.S.R., it is not surprising that an association could be demonstrated between rapid sedimentation and the presence of fever and leucocytosis. Even so, of these three manifestations of disease, acceleration of the E.S.R. was the one most often evident in this study. Scott (1938) , too, considered that the sedimentation rate covered a wider field than the temperature chart especially as he found it to be frequently elevated in infection in the absence of pyrexia, and Gregg and Allen (1939) concluded that measurement of the E.S.R. was more reliable than estimation of the white cell count in denoting the degree of tissue destruction. In the present series, secondary infection was clearly often responsible for the development of an inflammatory reaction, especially in the patients with bronchial carcinoma ; in this group, there was a close relationship between the E.S.R and pulmonary sepsis. Kourilsky, Decroix and Duwoos (1952) (Sherlock, 1958) . The results of the present investigation are in agreement with those of Walton (1933) who reported that the E.S.R. is often normal in these patients. On the other hand, Rosenthal and Blowstein (1929) and Sherlock (1958) However, other reports (Videbaek, 1950 ; Forssell, 1958) 
